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Objectives: Although there is strong uptake of active or passive engagement with the cul-
tural and creative activities as determinants of individual health, well-being and social
participation, few population studies report any causal influence on self-reported and
physical health or life satisfaction from voluntary engagement with the arts (playing an
instrument or singing, painting, sculpture) or passive cultural participation (attending the
cinema, theatre, opera and exhibitions). This study set out to investigate any potential
derived benefits to the Swiss population.
Study design: The 2010 and 2013 waves of the Swiss Household Panel study were used for
analysis. The data are representative for the Swiss population aged 14 years and older with
respect to major demographic variables.
Methods: Using longitudinal data, the strengths of the two approaches to evaluating causal
inference were simultaneously applied: propensity score matching and difference-in-
differences. Propensity score matching attempted to eliminate selection bias by condi-
tioning on confounding variables. Difference-in-differences estimator was applied to
remove unobserved fixed effects via intra-individual comparisons over time by comparing
the trends in a matched treatment and control group.
Results: The study showed that voluntary cultural activitydof any type, passive or active-
ddid not seem to have any causative influence on health and well-being. Results showed
that long-term health and well-being did not improve significantly as a result of any
specific activity in the cultural arena.
Conclusions: The investigation provided little evidence to justify health promotion messages
for involvement with the arts. Nevertheless, these findings do not contest that active or
passive participation in cultural- and arts-related activities may be beneficial to health and
well-being when guided by qualified therapists to treat specific health-related problems.
© 2016 The Author(s). Published by Elsevier Ltd on behalf of The Royal Society for Public
Health. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).il.com.
y Elsevier Ltd on behalf of
tivecommons.org/licenseThe Royal Society for Public Health. This is an open access article
s/by-nc-nd/4.0/).
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There is a strong argument for engagement in the creative
cultural activities as beneficial for health and well-being.1e4
Active cultural participation has been shown to be, not only
strongly associated with healthy behaviour3 and mental well-
being3e5 but also to convey health promotion messages6 and
reduce social exclusion.6,7 Passive cultural participation, by
comparison, proved to be effective in stress and anxiety-
reduction therapies for coronary disease patients (listening
to music),8 associated with lower cancer-related mortality,9
lower cardiovascular risk3 and better mental well-being3
leading to improved social engagement.6,10
Despite strong advocacy for, and widespread acceptance
of, creative cultural activities and cultural attendance as de-
terminants for mental and physical health, as well as for well-
being11 and social inclusion,7,11 to the best of our knowledge,
reported evaluations of a causative influence of creative
engagement with the arts or passive cultural participation on
population health and well-being with the survey data are
scarce. Existing evidence has alluded to the causative effects
of therapy in curing specific mental or physical diseases and
thus related to specific populations (e.g. people with mental
health problems2 or people with coronary disease8). Recom-
mendations seem inadequate, however, to advise on how to
maintain good or prevent ill health and well-being in the
population.
The absence of evidence based on whole populations may
be for the following reasons. First, the distinction between
active and passive cultural participation3,6 is often somewhat
blurred when conclusions are made about the influence of
cultural activity on or the interrelationship between cultural
activity and population health. Second, even though research
has demonstrated a population-based relationship between
engagement in or with the arts, the findings are mostly based
on cross-sectional data or analysis of the association, without
necessarily implying a causal relationship.12e14 Finally,
methodological challenges to establishing causality present
another obstacle. The commonly reported, positive relation-
ship between cultural participation and engagement and
health and well-being may be an artefact resulting from the
omission of unobserved individual level factors from cross-
sectional analysis (often regression) or the phenomenon of
reverse causality. Both these issues introduce endogeneity,
rendering both results implausible and conclusions invalid. In
the situation inherent of endogeneity, any positive influence
from engagement with the arts or cultural attendance on in-
dividual health outcome may appear causal but may also
simply result from the fact that healthier people are more
likely to participate.
Therefore, this study responds to calls from Stuckey and
Nobel,4 Grossi et al.12 and Renton et al.3 to explain the nature
of the relationship between active and passive arts partici-
pation and health or well-being. Accepting the assertion of
Grossi et al.,14 that the quality of cultural participation
matters, this study attempted to examine the impact of
voluntary (not therapeutic) engagement with the arts as well
as passive cultural participation on self-reported and phys-
ical health, mood, as well as, life satisfaction in the Swisspopulation aged over 14 years. The intension was to estab-
lish to what extent more frequent engagement with the arts
of either type exerted causal influence on well-being and
health outcomes. According to comprehensive review of the
literature, this is the first study to exploit panel population
data to examine causality between voluntary cultural
participation with the distinction between active and pas-
sive engagement and well-being and health outcomes
applied to the population of a country. This is also the first
study which expresses doubts about often suggested posi-
tive causative influence of cultural activity on population
well-being and health.
In the remainder of the article, the data used are first pre-
sented. Second, methods applied to examine causality be-
tween engagement with the arts and health/well-being are
described followed by the results. Finally, a summary of the
findings leads to discussion and explanation of the limitations
of the study.Methods
Data source
Analysis builds on two waves of the Swiss household panel
study (2010 and 2013). The Swiss household panel is con-
ducted yearly, to learn about living conditions and societal
changes in Switzerland.15 Some aspects subject to investi-
gation, such as cultural participation and engagement with
the arts, are examined periodically with specific modules
containing relevant questions, which explain why succes-
sive waves of the study were not used. The data are repre-
sentative for the Swiss population aged 14 years and over
with respect to major demographic variables and are freely
available from the Swiss Centre of Expertise in the Social
Sciences. Data about health were drawn from a self-report
questionnaire. In 2010 and in 2013, more than 7000 in-
dividuals were surveyed and provided the responses ana-
lysed in this study.
Measures
Active engagement in the arts
Active engagement with the arts was assessed by three
questions:
 How frequently do you play an instrument or do you sing?
 How often do you take art photographs?
 How often do you paint?
The set of possible answers to each of the above questions
was: 4¼ every day, 3¼ at least once a week, 2¼ at least once a
month, 1 ¼ less than once a month and 0 ¼ never. Table 1
presents the descriptive statistics for these questions.
Passive cultural attendance
Passive cultural attendance was assessed by four questions:
 How frequently do you go to the cinema?
 How frequently do you go to the theatre?
Table 1 e Descriptive statistics for cultural and creative activities in 2010 and 2013.
Year Every day At least once a week Less than once a week Less than once a month Never n
Active engagement in the arts
How frequently do you play an instrument or sing?
2010 7.5% 15.7% 3.9% 2.6% 70.1% 7442
2013 6.5% 15.1% 5.7% 3.0% 69.7% 7201
How frequently do you paint, draw or sculpt?
2010 1.6% 5.7% 6.5% 7.2% 79.0% 7441
2013 1.4% 4.6% 6.8% 8.5% 78.8% 7202
How frequently do you take art photographs or make video art in your free time?
2010 1.0% 7.7% 12.4% 8.4% 70.5% 7440
2013 0.9% 7.4% 12.2% 9.9% 69.6% 7199
Passive cultural attendance
How frequently do you go to the cinema?
2010 0.0% 2.0% 29.7% 42.0% 26.2% 7446
2013 0.1% 1.7% 26.3% 48.4% 23.6% 7206
How frequently do you go to the theatre?
2010 0.0% 0.3% 6.0% 42.4% 51.2% 7446
2013 0.0% 0.4% 6.6% 44.2% 48.8% 7204
How frequently do you go to the opera or classical concerts?
2010 0.0% 0.2% 3.5% 29.4% 66.8% 7444
2013 0.0% 0.1% 3.8% 29.5% 66.6% 7203
How frequently do you visit museums or galleries?
2010 0.1% 0.5% 12.2% 54.9% 32.3% 7445
2013 0.0% 0.5% 11.0% 54.2% 34.3% 7203
Computations conducted using ‘PSMI-PSMII transversal individual weights keeping sample size’ for 2010 and 2013, respectively.
Source: Swiss Household Panel (SHP).
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concerts?
 How frequently do you visit museums or galleries?
The set of possible answers to each of the above questions
was: 4¼ every day, 3¼ at least once a week, 2¼ at least once a
month, 1 ¼ less than once a month and 0 ¼ never. Table 1
presents the descriptive statistics for these questions.
Cultural participation index
For each cultural activity, participants who reported everyday
activity received a frequency score of 4, those who reported at
least once a week activity received a frequency score of 3,
those who reported at least once a month activity received a
frequency score of 2, those who reported less than once a
month activity received a frequency score of 1 and those who
reported no activity received 0 frequency score. Next, the
frequency scores for each activity were added to create a
summary score, the cultural participation index (CPI), which
ranges from 0 to 28 (meanCPI-2010 ¼ 4.98, SDCPI-2010 ¼ 3.30;
meanCPI-2013 ¼ 4.88, SDCPI-2013 ¼ 3.23).
Treatment and control group
We defined treatment and control groups depending on type
of activity (various types of events occur with differing regu-
larity affecting also participation frequency) and observed
participation frequency. Two alternative definitions were
tested for treatment (culturally active and/or engagedwith the
arts) and control groups (culturally inactive and/or not
engaged with the arts). Alternative 1 defines the treatment
group as people who are active in this respect either daily,
once a week or less than once a week; the control group are
people who take part in an activity at most once a month ornever. Alternative 2 defines the treatment group as people
who engage in an activity regardless of intensity (i.e. either
every day, once a week, less than once a week or less than
once a month) compared with a control group which never
indulges in such activity (Table 2).
For the CPI, participants were assigned to treatment and
control groups based on the CPI distribution. Those scoring
below or equal to the median CPI (CPI  5, corresponding to
reporting at least two activities) were classified as culturally
and/or artistically non-active and treated as a control group
(n ¼ 3696). Those scoring above themedian CPI were classified
as culturally and/or artistically active and treated as a treat-
ment group (n ¼ 2506).
Health outcome variables
Three complementary health outcomes were considered:
 Self-reported health (SRH)dmeasured by a single question
(talking about different aspects of your health, how do you
feel today?) on a 5-point Likert scale (5-very well, 1-not well
at all; mean2010 ¼ 3.97, SD2010 ¼ 0.66; mean2013 ¼ 3.97,
SD2013 ¼ 0.67).
 Presence and severity of common somatic symptoms in
the month preceding the survey were measured using a
cumulative scale similar to the Patient Health Question-
naire16,17 as responses to four questions addressing back
problems, weakness and weariness, sleep difficulties and
headaches experienced over the last four weeks (PHQ-4).
The scale ranges from 0 to 8 (mean2010¼ 2.01, SD2010¼ 1.65;
mean2013 ¼ 2.00, SD2013 ¼ 1.67).
 Lowmood (MOOD)emeasured by a single question (do you
often have negative feelings such as the blues, being
desperate, anxiety or depression?). It is measured on an 11-
Table 3 e Descriptive statistics for control variables in
2010 and 2013.
Variable 2010 2013
Sex
Male 48.3% 48.8%
Female 51.7% 51.2%
Mean age (in years) 51.0 46.8
Educational background
Compulsory education 16.9% 17.4%
Upper secondary education 51.4% 48.4%
Tertiary education 31.7% 34.2%
Working status
Employed 67.1% 68.3%
Unemployed 1.7% 2.1%
Economically inactive 31.2% 29.6%
Equivalised household net income
(CHF [Swiss Franc])
64 681.7 68 234.7
Satisfaction with the amount of free timea 7.3 7.1
Satisfaction with leisure activitiesa 7.7 7.7
Computations conducted using ‘PSMI-PSMII transversal individual
weights keeping sample size’ for 2010 and 2013, respectively.
a Measured on an 11-point scale (0 ¼ not at all satisfied;
10 ¼ completely satisfied).
Source: Swiss Household Panel (SHP).
Table 2 e Treatment and control groups.
Cultural activity Alternative 1
treatment groupdpeople who engage
in an activity every day, once a week or
less than once a week;
control groupdpeople who engage in an
activity at most once per month.
Alternative 2
treatment groupdpeople who engage
in an activity regardless of intensity
control groupdpeople who never
engage in an activity
Active engagement in the arts
How frequently do you play an instrument
or sing?
þ þ
How frequently do you paint, draw or sculpt þ þ
How frequently do you take art photographs
or make video art in your free time
þ þ
Passive cultural attendance
How frequently do you go to the cinema þ 
How frequently do you go to the theatre  þ
How frequently do you go to the opera
or attend classical concerts
 þ
How frequently do you visit
museums or galleries
þ þ
þ indicates tested alternative;  indicates not tested alternative.
Source: Swiss Household Panel (SHP).
p u b l i c h e a l t h 1 3 9 ( 2 0 1 6 ) 1 6 1e1 6 9164point scale (0 ¼ never and 10 ¼ always; mean2010 ¼ 2.19,
SD2010 ¼ 2.15; mean2013 ¼ 2.15, SD2013 ¼ 2.14).
Well-being outcome variable
Well-being was measured with a simple question referring to
general life satisfaction (GLS): In general, how satisfied are you
with your life? It ismeasured on a 11-point scale (0¼ not at all;
10 ¼ completely satisfied) and entered the analysis as a
continuous variable (mean2010 ¼ 7.97, SD2010 ¼ 1.40;
mean2013 ¼ 8.02, SD2013 ¼ 1.35).
Control variables
The rich set of control variables, already established as influ-
encing changes in well-being, health and cultural attendance
and engagementwith the arts were used in the analysis (Table
3). Health and well-being may depend on many factors
including gender, age, educational background, employment
status and income.18e24 Age as the exact number of years lived
was introduced to the analysis as a continuous variable,
together with equivalised household net income after log
transformation. Educational background was reflected in a
categorical variable (1 ¼ compulsory education, 2 ¼ upper
secondary education, 3 ¼ tertiary education). Employment
was measured as a categorical variable with distinct statuses
for unemployment, employment and economic inactivity.
Following the reasoning of Lechner25 and further applied
by Gebel,22 it was resolved that conditioning was not on the
pretreatment outcome itself, as this would introduce a cor-
relation with the treatment and, thus, violate the common
trend assumption. However, an attempt was made to ensure
balancing properties in terms of differences in leisure activ-
ities. The questions about satisfaction with free time and lei-
surewere therefore introduced (How satisfied are youwith the
amount of free time you have? 0 ¼ not at all satisfied and
10 ¼ completely satisfied and how satisfied you are with your
leisure activities? 0 ¼ not at all satisfied, 10 ¼ completely
satisfied).Methods
Using longitudinal data from the 2010 and 2013 Swiss
Household Panel survey, the strengths of the two approaches
to evaluating causal inference were combined. Propensity
score matching (PSM)26 attempted to eliminate selection bias
by conditioning on confounding variables. As culturally active
and engaged persons may differ considerably from those
inactive or not engaged, being more prone to preselection by
pre-existing health and well-being issues, simple control for
confoundersmight be inadequate for identification of a causal
relationship between cultural engagement and well-being or
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p u b l i c h e a l t h 1 3 9 ( 2 0 1 6 ) 1 6 1e1 6 9 165health. Therefore, in order to circumvent this problem, PSM
was applied tomatch the culturally active with those inactive,
conditioned on the observed initial 2010 characteristics which
had affected both health and well-being outcomes.
Matching was based on the similarity of propensity scores,
which were calculated using a probit regression model and
the control variables. All control variables were retained in the
prediction equation, even if proved non-significant as pre-
dictors for the outcomes analysed.27,28 Next, based on their
propensity scores, statistical twins were found using the 5-
nearest neighbours matching algorithm with replacement.
Covariate balance between the treatment and control groups
was examined using both standardized differences and per-
centage bias reduction.22,29 This strategy allowed balancing of
the treatment and control groups with respect to observed
characteristics, improving the plausibility of the common
trend assumption.
The difference-in-differences (DID) estimator25 was
applied to remove unobserved fixed effects via intra-
individual comparisons over time by comparing the trends
in amatched treatment and control group. The changes in the
well-being (GLS) and health outcomes (SRH, PHQ-4 and
MOOD) between culturally active (treated) and their matched
culturally inactive counterparts (control) were then used to
estimate the average treatment effect on the treated (ATT).
ATT corresponds to the impact of attending cultural events
and/or being engaged with the arts on the well-being and
health of those culturally active. To assess the significance of
ATTmore reliably, bootstrapping with 1000 drawswas used to
estimate the standard error for ATT.
The strategy described by Austin29,30 was followed and the
psmatch2 routine31 in Stata 13 was used for analysis. In
addition, following the recommendation of Austin,30 sensi-
tivity analysis was performed by fixing differing numbers of
neighbours in the matching algorithm (1e5) and matching
with the calliper algorithm in addition to setting various
thresholds to define control and treatment groups. Different
cut-off points (CPI ¼ 0, …,7) to define treatment and control
groups were also tested. The results (available upon request)
were robust to these modifications.T
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Simple correlation analysis confirmed (1) a positive relation-
ship between cultural participation or engagement with the
arts and SRH and GLS and (2) a negative relationship between
cultural participation or engagement with the arts and MOOD
and PHQ-4 in both 2010 and 2013 (Table 4). In addition, the
same conclusions resulted from correlation analysis with ac-
count for the time lag between active and passive cultural
participation, the CPI and health andwell-being outcomes, i.e.
correlation between cultural activity in 2010 and health and
well-being outcomes in 2013 (Table 5).
However, these results demonstrated association only
without addressing the issue of reverse causality, i.e. those
who participate more frequently may have better health,
whereas those who enjoy good health are also more likely to
participate. Correlation analysis is therefore insufficient to
allow conclusions about causality. In order to address
Table 5e Spearman's rank correlation coefficients between active and passive cultural activity in 2010 and health andwell-
being outcomes in 2013.
GLS 2013 SRH 2013 MOOD 2013 PHQ-4 2013
Instrument, singing 2010 0.044** (5809) 0.005* (5810) 0.003 (5810) 0.031** (5806)
Cinema 2010 0.003 (5814) 0.116** (5815) 0.028* (5815) 0.029** (5811)
Theatre 2010 0.096** (6391) 0.101** (6392) 0.022 (6392) 0.054** (6388)
Opera or classical concerts 2010 0.109** (6391) 0.091** (6392) 0.021 (6392) 0.054** (6388)
Painting, drawing, doing sculpture 2010 0.066** (6391) 0.098* (6392) 0.012 (6392) 0.019 (6388)
Art photography or video art. 2010 0.075** (6391) 0.073** (6392) 0.046** (6392) 0.004 (6388)
Museum and gallery 2010 0.076** (6391) 0.082** (6392) 0.001 (6392) 0.032** (6388)
CPI 2010 0.071** (5799) 0.066** (5800) 0.026 (5800) 0.006 (5796)
***P < 0.001; **P < 0.01; *P < 0.05; number of cases given in parentheses.
GLS, general life satisfaction; SRH, self-rated health; MOOD, depressed feelings; PHQ-4, Patient Health Questionnaire; CPI, cultural participation
index.
Scale orientation: GLS, SRH, CPI e greater indicates better; MOOD, PHQ-4 e greater indicates worse; cultural activity e greater signifies more
frequent; correlation coefficients are computed using ‘PSMI-PSMII longitudinal individual weights keeping sample size’ for 2013.
Source: Swiss Household Panel (SHP)
p u b l i c h e a l t h 1 3 9 ( 2 0 1 6 ) 1 6 1e1 6 9166causality, inference based on DID and propensity score
matching was applied.
Results of the matching procedure showed that the treat-
ment and control groups did not differ considerably after
matching (Table 6). First, all standardized differences were
well below 10%. From this it should be implied that all pre-
dictors, which were above the 10% threshold beforematching,
demonstrated significant bias improvement as a result. The
only predictors with increased bias were those which initially
showed very low bias but even after the increase, it remained
below the limit. Second, very good matching was also
confirmed by the likelihood ratio test. For the unmatchedTable 6 e Covariate balancingdmaximum observed standardi
before and after matching.
Cultural activity Al
Maximum ob
standardi
difference
Active engagement in the arts
How frequently do you play an instrument or sing? 3.1
How frequently do you paint, draw or sculpt? 3.5
How frequently do you take art photographs
or make video art in your free time?
7.3
Passive cultural attendance
How frequently do you go to the cinema? 2.8
How frequently do you go to the theatre? n.a.
How frequently do you go to the opera
or classical concerts?
n.a.
How frequently do you visit museums or galleries? 4.4
Maxim
stand
Cultural participation index 4.4
***P < 0.001; **P < 0.01; *P < 0.05.
n.a. ¼ not applicable; U ¼ unmatched; M ¼ matched.
Source: Swiss Household Panel (SHP).samples, the likelihood ratio chi-squared statistics were all
significant, whereas for the matched samples always insig-
nificant. This implies that the hypothesis of similarity be-
tween unmatched samples should be rejected, whereas after
PSM all differences between the treatment and the control
groups were accounted for in all combinations of two alter-
natives and seven cultural or creative activities as well as for
the CPI.
DID models were estimated and the treatment and control
groups assessedwith respect to change inmeasures of health,
mood and life satisfaction, in order to demonstrate that the
impact of active engagement with the arts and passivezed differences after matching and likelihood ratio test
ternative 1 Alternative 2
served
zed
s (%)
LR
chi-square
Maximum observed
standardized
differences (%)
LR
chi-square
U: 177.16***
M: 3.03
1.7 U: 417.79***
M: 2.17
U: 330.82***
M: 1.44
3.5 U: 443.15***
M: 1.50
U: 140.60***
M: 8.27
5.0 U: 190.38***
M: 5.37
U: 458.41***
M: 2.34
n.a. n.a.
n.a. 2.0 U: 417.79***
M: 2.17
n.a. 5.2 U: 660.98***
M: 8.41
U: 153.78***
M: 2.76
5.8 U: 342.61***
M: 11.82
um observed
ardized differences (%)
LR chi-square
U: 311.88***
M: 6.63
Table 7 e ATT estimates for active engagement with the
arts.
ATT SE Z P-value 95% confidence
interval
How frequently do you play an instrument or sing?
SRH
Alternative 1 0.065 0.060 1.08 0.282 0.183; 0.053
Alternative 2 0.077 0.059 1.31 0.192 0.192; 0.038
PHQ-4
Alternative 1 0.058 0.054 1.06 0.289 0.049; 0.164
Alternative 2 0.094 0.054 1.73 0.084 0.013; 0.201
MOOD
Alternative 1 0.036 0.069 0.52 0.600 0.171; 0.099
Alternative 2 0.022 0.069 0.32 0.749 0.156; 0.112
GLS
Alternative 1 0.021 0.045 0.46 0.643 0.110; 0.068
Alternative 2 0.024 0.047 0.52 0.604 0.117; 0.068
How frequently do you paint, draw or sculpt?
SRH
Alternative 1 0.132 0.081 1.63 0.103 0.292; 0.027
Alternative 2 0.051 0.068 0.75 0.452 0.186; 0.083
PHQ-4
Alternative 1 0.074 0.076 0.98 0.328 0.223; 0.074
Alternative 2 0.035 0.065 0.54 0.591 0.163; 0.093
MOOD
Alternative 1 0.055 0.099 0.55 0.580 0.250; 0.140
Alternative 2 0.067 0.080 0.84 0.403 0.224; 0.090
GLS
Alternative 1 0.022 0.066 0.33 0.740 0.107; 0.151
Alternative 2 0.069 0.056 1.23 0.218 0.041; 0.178
How frequently do you take art photographs or make video art in
your free time?
SRH
Alternative 1 0.068 0.067 1.02 0.309 0.200; 0.063
Alternative 2 0.044 0.058 0.77 0.444 0.157; 0.069
PHQ-4
Alternative 1 0.004 0.060 0.08 0.939 0.121; 0.112
Alternative 2 0.045 0.054 0.85 0.397 0.060; 0.151
MOOD
Alternative 1 0.047 0.079 0.60 0.546 0.202; 0.107
Alternative 2 0.045 0.065 0.70 0.486 0.173; 0.082
GLS
Alternative 1 0.022 0.052 0.42 0.677 0.124; 0.080
Alternative 2 0.005 0.044 0.12 0.903 0.081; 0.092
ATT, average treatment effect on the treated; GLS, general life
satisfaction; SRH, self-rated health; MOOD, depressed feelings;
PHQ-4, Patient Health Questionnaire.
Source: Swiss Household Panel (SHP).
Table 8 e ATT estimates for passive cultural attendance.
ATT SE Z P-value 95% confidence
interval
How frequently do you go to the cinema?
SRH
Alternative 1 0.103 0.061 1.70 0.089 0.016; 0.223
PHQ-4
Alternative 1 0.033 0.059 0.56 0.578 0.083; 0.149
MOOD
Alternative 1 0.027 0.070 0.38 0.701 0.163; 0.110
GLS
Alternative 1 0.006 0.047 0.14 0.890 0.085; 0.098
How frequently do you go to the theatre?
SRH
Alternative 2 0.016 0.057 0.29 0.773 0.113; 0.095
PHQ-4
Alternative 2 0.112* 0.050 2.27 0.023 0.015; 0.209
MOOD
Alternative 2 0.015 0.066 0.22 0.824 0.115; 0.145
GLS
Alternative 2
How frequently do you go to the opera or classical concerts?
SRH
Alternative 2 0.002 0.061 0.03 0.973 0.118; 0.122
PHQ-4
Alternative 2 0.056 0.054 1.04 0.299 0.049; 0.161
MOOD
Alternative 2 0.047 0.068 0.69 0.488 0.087; 0.181
GLS
Alternative 2 0.027 0.045 0.60 0.550 0.115; 0.061
How frequently do you visit museums or galleries?
SRH
Alternative 1 0.049 0.081 0.61 0.544 0.110; 0.210
Alternative 2 0.055 0.064 0.86 0.387 0.070; 0.180
PHQ-4
Alternative 1 0.103 0.073 1.41 0.159 0.040; 0.246
Alternative 2 0.038 0.058 0.65 0.513 0.076; 0.152
MOOD
Alternative 1 0.094 0.094 1.00 0.318 0.279; 0.091
Alternative 2 0.014 0.067 0.21 0.834 0.118; 0.146
GLS
Alternative 1 0.014 0.061 0.23 0.815 0.135; 0.106
Alternative 2 0.007 0.048 0.15 0.878 0.103; 0.088
ATT, average treatment effect on the treated; GLS, general life
satisfaction; SRH, self-rated health; MOOD, depressed feelings;
PHQ-4, Patient Health Questionnaire.
Source: Swiss Household Panel (SHP).
p u b l i c h e a l t h 1 3 9 ( 2 0 1 6 ) 1 6 1e1 6 9 167cultural attendance on health and well-being. The results are
presented in Tables 7e9.
Analysis showed that coefficients obtained for all DID
effects were insignificant. It implies that a cultural activi-
tydregardless of its passive or active naturedor cultural ac-
tivities in general (expressed by the CPI) do not exert any
causative influence on health and well-being. Although Swiss
citizens who were culturally active and/or engaged with the
arts were expected to report better health and life satisfaction
than those who were inactive and/or not engaged, such ef-
fectswere not observable for any type of cultural activity or for
any examined intensity of their practice. Results showed that
long-term health and well-being outcomes were not signifi-
cantly improved by indulgence in any particular cultural
activity.Discussion
Cultural participation and active engagement with the arts
were shown to be insignificant to self-reported health, pres-
ence and severity of common somatic symptoms, prevalence
of depressed moods or general life satisfaction in this longi-
tudinal study of the Swiss population. From this, it should be
implied that in Swiss population long-term health and well-
being do not significantly improve from indulgence in cul-
tural and artistic activity in general and in any particular
cultural activity at any frequency.
These results contrast to the positive association regularly
reported between cultural participation and SRH,13,14,32,33
physical health,3 mental health4 and well-being.1 These find-
ings do not contest, however, that active or passive
Table 9 e ATT estimates for Cultural Participation Index.
ATT SE Z P-value 95% confidence
interval
SRH 0.036 0.052 0.69 0.493 0.138; 0.066
PHQ-4 0.070 0.050 1.41 0.160 0.028; 0.168
MOOD 0.057 0.063 0.91 0.363 0.180; 0.066
GLS 0.017 0.045 0.38 0.702 0.106; 0.071
ATT, average treatment effect on the treated; GLS, general life
satisfaction; SRH, self-rated health; MOOD, depressed feelings;
PHQ-4, Patient Health Questionnaire.
Source: Swiss Household Panel (SHP).
p u b l i c h e a l t h 1 3 9 ( 2 0 1 6 ) 1 6 1e1 6 9168participation in cultural- and arts-related activities may be of
benefit to health in short term or when such activities are
guided by qualified therapist and applied to treat a specific
health disorder. Irrespective of type of involvement and na-
ture, these findings do not either discount the possibility that
frequent and various engagements with the arts in general
may be of benefit to social participation and social inclusion.
Regardless of developments in the use of panel data and
causal inference, the findings from the study are also poten-
tially compromised by other issues. Firstly, there is a long-
standing debate on the understanding of perceived health
measures, especially the self-rated health question34e36 and
its use in longitudinal studies.37 Second, reliability of single
indicator assessment of well-being (in our case a single ques-
tion about general life satisfaction) or health may be ques-
tionable.38,39 Third, different artistic forms, such as dance or
creative writing, which due to data availability were not
investigated in this study, may contribute to contrary out-
comes. Fourth, the arbitrariness of weights assigned to fre-
quencies of cultural and artistic activities in the process of
construction of CPI is another limitation of the study. The fact
that this studywas limited to the Swiss situation creates a final
limitation. Although nothing is known about any peculiarities
in Swiss cultural behaviour, health and well-being, the results
do not allow inference to be extrapolated to other populations.
It does not preclude that in different populations, the results
may be diverse. The authors believe, however, that this study
may offer some insight for the assessment of the role of cul-
tural events and popularity of creative engagement with the
arts in shaping health promotion policy. In addition, in future
research the same methodology may be applied to assess an
influence of artistic and cultural activities on social partic-
ipationdone of aims of the 'arts for health' programmes.6,7,40Author statements
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